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CFO 17584 US 



COLOR IMAGE FORMING APPARATUS 



BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a color image forming 
apparatus such as an electrophotographic type color 
copying machines or a color laser printer. 
Description of Related Art 

Numerous image forming apparatuses using an 
intermediate transferring body have heretofore been 
proposed as color image forming apparatuses making 
the most of a feature such as the capability of 
coping with various transferring materials (recording 
media), and particularly superimposing a plurality of 
colors one upon another. 

Fig. 9 of the accompanying drawings show an 
example of a color image forming apparatus using an 
intermediate transferring belt. In Fig. 9, on the 
peripheral surface of a photosensitive drum 101 as a 
first image bearing member, there are disposed 
charging means 102, various color developing means 
106 (black), 107 (magenta), 108 (cyan) and 109 
(yellow), an intermediate transferring belt 110 as a 
second image bearing member, and a photosensitive 
drum cleaner 118, and the color developing means 106- 
109 are adapted to contact with the photosensitive 
drum 101 by means, not shown, as required. The 



intermediate transferring belt 110 is passed over a 
drive roller 115, a secondary transfer opposing 
roller 116 and a tension roller 117, and is 
rotatively driven in the direction of arrow by the 
5 drive roller 115. 

The photosensitive drum 101 is rotatively 
driven in the direction of arrow, and is uniformly 
charged by the charging means 102 to which a bias of 
the negative polarity is applied from a bias voltage 
10 source 103, and a laser beam 105 comprising a 

modulated signal is applied thereto by exposure means 
104 which is information writing means, whereby an 
electrostatic latent image is formed on the 
photosensitive drum. Next, a toner which is a 
15 developer charged to the same polarity as the above- 
mentioned charges is supplied onto the photosensitive 
drum 101 on which the electrostatic latent image has 
been formed, by the developing means 106-109 
respectively, whereby the electrostatic latent image 
20 portion is made into a visualized toner image. 

Thereafter, a voltage opposite in polarity to the 
toner is applied to a primary transferring roller 111 
which is first transferring means by a primary 
transferring bias voltage source 112, and the toner 
25 image is electrostatically transferred to the 
intermediate transferring belt 110. 

In the case of plural-color image print (full- 
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color print), the above-described step is repeated 
four times in all (four-path system) by the 
developing means 106-109 for a plurality of colors to 
thereby form a color image on the intermediate 
transferring belt 110. Thereafter, a voltage 
opposite in polarity to the toners is applied to a 
secondary transferring roller 113 which is second 
transferring means by a secondary transferring bias 
voltage source 114 through a transferring material 
120 to thereby collectively transfer the color image 
onto the transferring material 120 such as paper, and 
a color image print is obtained as a permanent image 
by a fixing apparatus 121. 

Also, any primary untransf erred toners on the 
photosensitive drum 101 after the primary 
transferring step are collected by a cleaner 118, and 
any secondary untransf erred toners on the 
intermediate transferring belt 110 after the 
secondary transferring step are collected by a 
cleaner 119. The cleaner 119 is rockable in the 
direction of arrow, and is controlled so as to be 
spaced apart from the intermediate transferring belt 
110 when each color toner image is being primary- 
transferred to the intermediate transferring belt 110, 
j and to abut against the intermediate transferring 
belt 110 after a four-color toner image has been 
formed on the intermediate transferring belt 110. 
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Also, in the case of single-color image print 
(monocolor print or monochrome print mode), a black 
toner image by the operation of the black developing 
means 106 is formed on the photosensitive drum 101, 
5 and it is primary-transferred to the intermediate 
transferring belt 110, and then is secondary- 
transferred onto the transferring material 120 in a 
secondary transferring part, and a monocolor print is 
obtained as a permanent image by the fixing apparatus 
10 121. 

The fixing apparatus 121 adopts the 
construction of a film fixing apparatus using as a 
heating member cylindrical fixing film heated by a 
ceramic heater or the like provided therein, and the 
15 heating member is temperature-controlled on the basis 
of a temperature detected by a thermistor which is 
temperature detecting means so that the surface 
temperature of the fixing film may become a control 
target temperature by a heater driving circuit. At 
20 this time, the control target temperature changes to 
a plurality of stages in conformity with the number 
of printed sheets per job (see e.g. Japanese Patent 
Application Laid-Open No. H5-165368) . 

However, when the af oredescribed conventional 
25 fixing apparatus is used in a color image forming 

apparatus, there has been the problem that the toner 
image on the transferring material is offset during 
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plural-color image print. This will hereinafter be 
described in detail. 

The above-noted phenomenon is the phenomenon 
that when temperature is controlled by the control 
target temperature during single-color image print, 
in the case of plural-color image print, the 
temperature of a pressure roller rises and the toner 
on the transferring material is excessively melted 
and some of the toner on the transferring material is 
offsets to the fixing film side. 

According to the applicant's studies, it has 
been found that during plural-color image print, as 
compared with during single-color image print, the 
paper transfer interval becomes wide and therefore 
during continuous print, the temperature of the 
pressure roller becomes higher than during single- 
color image print. That is, during plural-color 
image print, the temperature of the fixing film is 
substantially the same as that during single-color 
image print, but the temperature of the pressure 
roller is high and therefore, the temperature of the 
entire fixing apparatus becomes high, and the amount 
of heat applied to the toners on the transferring 
material increases. Therefore, the toners on the 
transferring material are melted too much, and when 
the transferring material passes through a nip part 
which is the portion of contact between the fixing 
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film and the pressure roller, a part of the too much 
melted toners is offset onto the fixing film. These 
offset toners are fixed on the transferring material 
after the fixing film has made a round, thereby 
5 causing a faulty image. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of 
such circumstances and has as its object to prevent 
10 offset during plural-color image print. 

To achieve the above object, a color image 
forming apparatus according to the present invention 
is a color image forming apparatus having a plural- 
color Image print mode for successively forming 
15 images of plural colors, and a single-color image 
print mode for forming an image of a single color, 
and in the plural-color image print mode, using the 
step of forming a frame of single-color image, and 
thereafter superimposing and forming an image of the 
20 next color on the single-color image, and has: 

a fixing apparatus for fixing an image on a 
recording medium on which the images of plural colors 
or the image of a single color has been formed; and 
a temperature control portion for controlling 
2 5 the temperature of the fixing apparatus so as to 
become a target temperature; 

wherein the fixing apparatus has a heating 
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member and a pressure member, and transports the 
recording medium to a nip part constituted by the 
heating member and the pressure member, and when the 
printing of a plurality of sheets is to be 
continuously effected, the temperature control 
portion changes over the target temperature of the 
heating member when a predetermined number of sheets 
have been printed, and changes the predetermined 
number of sheets for which the target temperature 
should be changed over, during single-color image 
print and during plural-color image print. 

Preferably, the color image forming apparatus 
successively forms images of plural colors on an 
image bearing member in the plural-color image print 
mode, and forms an image of a single color on the 
image bearing member in the single-color image print 
mode, and has transferring means for transferring the 
images of plural colors or the image of a single 
color formed on the image bearing member onto the 
recording medium. 

Preferably, in the plural-color image print 
mode, the recording medium held by a recording medium 
supporting member is repetitively transported to an 
image forming portion to thereby successively form 
5 images of plural colors on the same recording medium, 
and in the single-color image print mode, the 
recording medium is transported once to thereby form 



- 8 - 

an image of a single color thereon. 

Preferably, the color image forming apparatus 
has a plurality of fixing speeds, and changes the 
changeover timing of the control target temperature 
5 of the heating member during the single-color image 
print mode and during the plural-color image print 
mode and in conformity with the fixing speeds. 

Preferably, the color image forming apparatus 
has a plurality of modes between which the number of 
10 revolutions of the image bearing member or the 
recording medium supporting member differs, and 
changes the changeover timing of the control target 
temperature of the heating member during the single- 
color image print mode and during the plural-color 
15 image print mode and in conformity with the number of 
revolutions of the image bearing member or the 
recording medium supporting member. 

Preferably, the heating member has at least 
film of a metal or resin, and a heat generating 
20 member contacting with the film. 

According to the present invention, in the 
color image forming apparatus, the changeover timing 
of the control target temperature of the fixing 
apparatus is changed during the single-color image 
25 print and during the plural-color image print, 

whereby the temperature rise of the pressure member 
can be suppressed and therefore, it has become 



- 9 - 



possible to prevent the occurrence of the phenomenon 
that the toner on the transferring material or the 
recording medium is melted too much and is offset to 
the heating member. 
5 Also, the changeover timing of the control 

target temperature is changed in conformity with the 
fixing speeds, whereby it has become possible to 
suppress the temperature rise of the pressure member 
when the paper transporting speeds differs, and 
10 prevent the offset phenomenon. 

Also, the changeover timing of the control 
target temperature is changed in conformity with the 
number of revolutions of the image bearing member or 
the recording medium supporting member, whereby it 
15 has become possible to suppress the temperature rise 
of the pressure member when the paper transport 
interval differs, and prevent the offset phenomenon. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 Fig. 1 shows an image forming apparatus 

according to a first embodiment of the present 
invention . 

Fig. 2 is a cross-sectional view of a fixing 
apparatus in the first embodiment of the present 
25 invention. 

Fig. 3 is a graph showing temperature control 
in the first embodiment of the present invention. 
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Fig. 4 is a graph showing the temperature of a 
pressure roller in the first embodiment of the 
present invention. 

Fig. 5 is a graph showing temperature control 
in a second embodiment of the present invention. 

Fig. 6 is a graph showing the temperature of a 
pressure ' roller in the second embodiment of the 
present invention. 

Fig. 7 is a graph showing temperature control 
in a third embodiment of the present invention. 

Fig. 8 is a graph showing the temperature of a 
pressure roller in the third embodiment of the 
present invention. 

Fig. 9 is an illustration of an example of a 
conventional image forming apparatus. 

Fig. 10 shows the operating steps of the image 
forming apparatus. 

Fig. 11 shows an image forming apparatus 
according to a fourth embodiment of the present 
invention . 

Fig. 12 is a block diagram of the image forming 
apparatus according to each embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(First Embodiment) 

An image forming apparatus according to the 
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present invention will hereinafter be described in 
detail with reference to the drawings. 
(1) Color Image Forming Apparatus 

Fig. 1 schematically shows the construction of 
5 a color image forming apparatus according to the 

present invention. A photosensitive drum 1 which is 
a first image bearing member is an OPC photosensitive 
member of the negative polarity having <£47, and is 
driven in the direction of arrow by driving means, 
10 not shown, and is uniformly charged to -650V by a 
charging roller 2 which is charging means. 

In the case of plural-color image print (full- 
color print), a laser beam L conforming to a yellow 
image pattern is then applied from an exposure 
15 apparatus 3 to the photosensitive drum 1, and an 
electrostatic latent image is formed on the 
photosensitive drum 1. Further, as the 
photosensitive drum 1 is rotated in the direction of 
arrow, among color developing means 4a (yellow), 4b 
20 (magenta), 4c (cyan) and 4d (black) supported a 
rotary 11 which is a rotary supporting body, the 
developing means 4a containing a yellow toner therein 
is rotated so as to be opposed to the photosensitive 
drum 1, and the electrostatic latent image is 
25 visualized by the selected developing means 4a. 

An intermediate transferring body (intermediate 
transferring belt) 5 which is a second image bearing 
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member is passed over an opposing roller 17 which is 
an opposing member providing an opposing portion to 
second transferring means, a drive roller 18 which is 
a driving member for the intermediate transferring 
belt 5, and a tension roller 19 which is a stretching 
member for the intermediate transferring belt 5, and 
is rotated in the direction of arrow at a speed of 
101% relative to the photosensitive drum 1 by the 
drive roller 18. 

A yellow toner image formed and borne on the 
photosensitive drum 1 is primary-transferred to the 
outer peripheral surface of the intermediate 
transferring belt 5 by a primary transferring bias 
applied from a primary transferring bias voltage 
source 15 to a primary transferring roller 8a which 
is first transferring means. 

The steps of forming a toner image on the 
photosensitive drum 1, and primary-transferring the 
toner image to the intermediate transferring belt 5, 
as described above, are successively executed for 
magenta, cyan and black, whereby toner images of 
plural colors are formed on the intermediate 
transferring belt 5. Next, at predetermined timing, 
a transferring material as a recording medium is fed 
from a transferring material cassette 12 by a pickup 
roller 13. At the same time, a secondary 
transferring bias is applied from a secondary 
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transferring bias voltage source 16 to a secondary 
transferring roller 8b which is second transferring 
means, and the toner images are collectively 
secondary-transferred from the intermediate 
transferring belt 5 to the transferring material. 

Further, the transferring material is 
transported to a fixing apparatus 6 by a transporting 
belt 14, and the toner images thereon are melted and 
fixed, whereby a color image print is obtained. 

Also, any untransf erred toners on the 
intermediate transferring belt 5 have charges 
imparted thereto by an intermediate transfer cleaning 
roller 15 and are inversely transferred onto the 
photosensitive drum 1 during the next primary 
transfer. Here, by the intermediate transfer 
. cleaning roller 15 being used as cleaning means for 
the intermediate transferring belt 5, stress applied 
from the blade cleaning means shown in the example of 
the prior art to the intermediate transfer belt 5 
becomes small, and it becomes possible to prevent any 
damage or injury to the intermediate transferring 
belt 5. On the other hand, any untransf erred toners 
on the photosensitive drum 1 are cleared away by 
blade cleaning means 7 . 

Also, in the case of single-color image print 
(monocolor print), a black toner image by the 
operation of the black developing means 4d is formed 
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on the photosensitive drum 1, and it is primary- 
transferred to the intermediate transferring belt 5, 
and then is secondary-transferred onto a transferring 
material at secondary transfer, and the toner image 
5 is melted and fixed by the fixing apparatus 6, 
whereby a monocolor print is obtained. 

Inside or outside the housing of the image 
forming apparatus, there is provided an image data 
processing apparatus (not shown, and hereinafter 
10 referred to as the formatter) for converting 

(evolving) print data described in printer language 
from a host computer into bit data, and the laser 
beam L is modulated on the basis of the bit data 
outputted from the formatter. 
15 (2) Operating Steps of the Image Forming Apparatus 
Fig. 10 shows the operating steps of the above- 
described image forming apparatus . 

1) Multi-pre-rotation ( Pre-multiple Rotation) Step 
This is the starting (actuating) operation 

20 period (warming period) of the image forming 

apparatus. By the closing of the main power supply 
switch of the image forming apparatus, the main motor 
(not shown) of the image forming apparatus is 
actuated to thereby execute the preparatory operation 

25 of a required process instrument. 

2 ) Standby 

The driving of the main motor is stopped after 
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the termination of the predetermined starting 
operation period, and the image forming apparatus is 
maintained in a standby state until a print job start 
signal is inputted from the formatter. 
5 3) pre-rotation Step 

This is a period during which the main motor is 
redriven on the basis of the inputting of the print 
job start signal from the formatter to thereby 
execute the print job pre-operation of the required 
10 process instrument. 

More actually, the order is thus: a) the image 
forming apparatus receives the print job start signal, 
b) an image is evolved by the formatter (the evolving 
time is changed by the data amount of the image and 
15 the processing speed of the formatter), and c) the 
pre-rotation step is started. 

If during the pre-multiple rotation step of the 
above item 1), the print job start signal is inputted, 
shift is subsequently made to the pre-rotation step 
20 after the termination of the pre-multiple rotation 
step, without shift being made to the standby state 
of the above item 2) . 
4) Execution of Print Job 

When the predetermined pre-rotation step is 
25 terminated, the above-described image forming process 
is subsequently executed, and a recording material on 
which an image has been formed is outputted. 
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In the case of a continuous print job, the 
afo.redescribed image forming process is repeated and 
a predetermined number of recording materials on 
which images have been formed are successively 
outputted . 

5) Paper Transport Interval Step 

In the case of the continuous print job, this 
is the interval step between the trailing edge of a 
recording material P and the leading edge of the next 
recording material P, and is a non-paper passing 
state period in the transferring portion and the 
fixing apparatus. 
6) Post-rotation Step 

This is a period during which in the case of a 
print job for only a sheet, after the recording 
material on which an image has been formed is 
outputted {the termination of the print job), or in 
the case of a continuous print job, after the last 
recording material on which an image has been formed 
in the continuous print job is outputted (the 
termination of the print job), the main motor is 
still continuedly driven to thereby execute the print 
job post-operation of the required process instrument. 
7 ) Standby 

After the termination of the predetermined 
post-rotation step, the driving of the main motor is 
stopped, and the image forming apparatus is 
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maintained in the standby state until the next print 
job start signal is inputted. 
(3) Fixing Apparatus 6 

The fixing apparatus 6 of the color image 
forming apparatus used here is shown in Fig. 2. The 
fixing apparatus 6 adopts the construction of a film 
fixing apparatus using as a heating member 
cylindrical film heated by a ceramic heater or the 
like provided therein. 

The heating member is comprised of fixing film 

21 comprising cylindrical endless film, a film guide 

22 for guiding the fixing film 21, a ceramic heater 
20 which is a heat generating body, and a thermistor 

23 which is temperature detecting means provided on 
the non-contact surface of the ceramic heater 20 with 
respect to the fixing film 21, and is pressed against 
a pressure roller 24 by pressing means, not shown. 

Also, the fixing film 21 is constructed so as 
to form a mold releasing layer 21b of 

polytetrafluoroethylene (PTFE) , tetraf luoroethylene- 
perfluoroalkylvinylether copolymer ( PFA) or the like 
having a high mold releasing property on heat- 
resistant film 21a of polyimide resin (PI), metal 
film or the like. 
3 The pressure roller 24 comprises a mandrel 24a 

of aluminum, iron or the like, an elastic layer 24b 
of silicone rubber or the like provided thereon, and 
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a mold releasing layer 24c of fluorine resin such as 
PTFE or PFA having a high mold releasing property 
further provided thereon. 

The pressure roller 24 is rotatively driven by 
driving means, not shown, and a rotating force acts 
on the fixing film 21 due to the frictional force 
between- the outer peripheral surfaces of the pressure 
roller 24 and the fixing film 21 by the rotative 
driving of the pressure roller 24, and the fixing 
film 21 is driven to rotate at a peripheral speed 
substantially corresponding to the rotational 
peripheral speed of the pressure roller 24 while 
sliding with the inner surface thereof being in close 
contact with the ceramic heater 20 at a nip part N. 

The transferring material P bearing the toner 
image T thereon is guided to the fixing apparatus 6, 
is directed to the nip part N formed by the contact 
portion between the fixing film 21 and the pressure 
roller 24, and is heated and pressurized there, 
whereby the toner image T is fixed, and the 
transferring material P is discharged out of the 
fixing apparatus. Also, the transferring material P, 
when it is discharged out of the fixing apparatus 6, 
brings down a sheet discharge sensor 124 and detects 
the presence or absence of the passage of the 
transferring material P through the fixing apparatus 
6. 
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(4) Control Target Temperature Changeover Control 
of the Heating Member 

The present embodiment is characterized in that 
the control target temperature of the heating member 
5 is changed over in conformity with the number of 
printed sheets, and the changeover timing of the 
control target temperature differs between during 
single-color image print and during plural-color 
image print. 

10 Description will hereinafter be made in detail 

about a case where continuous print is effected at 
the cold start whereat the temperature of the 
pressure roller 24 is room temperature. 

Here, the color image forming apparatus used in 

15 the present embodiment is such that 

a) the process speed is 120 mm/sec. and 

b) the throughput is 

during single-color image print: 16 ppm 
during plural-color image print: 4 ppm. 
20 Description will hereinafter be made in 

conformity with this color image forming apparatus. 
As shown in Fig. 12, in the present embodiment, the 
fixing apparatus 6 is such that the temperature 
detected by the thermistor 23 is inputted to a CPU 
25 121, and the electrical energization time of the 

ceramic heater 20 is changed by heater driving means 
122 so that the temperature may become a preset . 
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target temperature to thereby effect temperature 
control. Also, the number of continuously printed 
sheets detected by page count means 123 is inputted 
to the CPU 121, and in conformity with the number of 
continuously printed sheets, as shown in Fig. 3, four 
stages of changeover of the control target 
temperature are carried out during single-color 
image/plural-color image print. 

In the present embodiment, the page count means. 
123 is a sheet discharge sensor 124 disposed in the 
sheet discharging portion of the fixing apparatus 6, 
and inputs to the CPU 121 a signal produced when the 
transferring material P passes the sheet discharge 
sensor 124 portion, and the signal is integrated in 
the CPU 121 to thereby effect page count. 

Specifically, during single-color image print 
(monocolor print), setting is effected such that 
• first temperature control (during 0 to 24 

sheets of print) is set at 200°C, 
. second temperature control (25 to 49 sheets) 

is set at 195°C, 
. third temperature control (50 to 74 sheets) is 
set at 190°C, 

fourth temperature control (7 5th and 
, subsequent sheets) is set at 185°C. 

On the other hand, during plural-color image 
print (full-color print), as compared with during the 



single-color image print, toner images of four colors 
are formed on the intermediate transferring belt 5, 
and thereafter are collectively transferred in the 
secondary transferring portion and thus, the 
throughput becomes 0.25 time as great and the paper 
transport interval widens to about four times. 

Accordingly, during the plural-color image 
print, setting is effected such that 

first temperature control (during 0 to 6 

sheets of print) is set at 200°C, 

• second temperature control (7 to 13 sheets) is 
set at 195°C, 

• third temperature control (14 to 20 sheets) is 
set at 190°C, 

fourth temperature control (21st and 
subsequent sheets) is set at 185°C. 
Also, as a comparative example, use has been 
made of a construction in which during plural-color 
image print, as in the above-described temperature 
control during the single-color image print, setting 
is effected such that 

first temperature control (during 0 to 24 
sheets of print) is set at 200°C, 

• second temperature control (25 to 4 9 sheets) 
is set at 195°C, 

• third temperature control (50 to 74 sheets) is 
set at 190°C, 
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fourth temperature control (75th and 
subsequent sheets) is set at 185°C. 
About the above-described three kinds of 
constructions, the temperatures of the pressure 
roller 24 and the occurrence situation of the offset 
have been evaluated. 

The temperatures of the pressure roller 24 in 
the respective cases are shown in Fig. 4. According 
to Fig. 4, during the single-color image print, the 
temperature of the pressure roller 24 rises from room 
temperature (25°C in the present embodiment) and in 
terms of the number of printed sheets, the control 
target temperature is changed over from 200 °C to 
185°C through 195°C and 190°C and therefore, the 
average temperature of the pressure roller 24 changes 
so as to rise from room temperature (25°C in the 
present embodiment) from the pre-rotation for making 
preparations for the image forming operation till the 
image forming operation for the first sheet, and 
become 90°C when the first sheet of transferring 
material P comes into the fixing nip N, and be 
saturated at 120°C during 80 sheets of print. 

On the other hand, in the present embodiment, 
during plural-color image print, the image forming 
time becomes long as compared with the case of 
single-color image print and therefore, the 
temperature of the pressure roller 24 rises, and 
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becomes 95°C when the first sheet of transferring 
material P comes into the fixing nip N. Also, during 
plural-color image print, the paper transport 
interval during continuous print widens as compared 
5 with the case of single-color image print and 
therefore, the temperature rise of the pressure 
roller 24 is rapid, and the average temperature of 
the pressure roller 24 changes so as to be saturated 
at 120°C during 20 sheets of print. 
10 In the comparative example wherein control 

target temperature changeover timing similar to that 
during single-color image print was carried out 
- during plural-color image print, the paper transport 
interval widens and therefore, the paper P which is 
15 the transferring material does not takes away the 

heat of the pressure roller 24 and the heating of the 
pressure roller 24 is expedited. Accordingly, as 
shown in Fig. 4, the average temperature of the 
pressure roller 24 in the comparative example changes 
20 such that the temperature control and time until the 
first sheet of transferring material P comes into the 
fixing nip N are similar to those in the present 
embodiment and therefore, the temperature of the 
pressure roller 24 when the first sheet of 
25 transferring material P comes into the fixing nip N 
is similar to 95 °C, but the changeover timing of 
temperature control differs from that in the present 
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embodiment and therefore, the saturation temperature 
of the pressure roller 24 rises as compared with that 
in the present embodiment, and becomes 135 °C. 

In the comparative example, the sum of the 
temperature of the fixing film 21 and the temperature 
of the pressure roller 24 reaches a maximum of about 
330 °C. Therefore, the amount of heat applied to the 
toner on the transferring material increases and the 
toner T on the transferring material P is melted too 
much, and some of the too much melted toner T is 
offset onto the fixing film 21 and is refixed on the 
transferring material after the fixing film 21 has 
made a round, thereby causing a faulty image. This 
phenomenon occurred particularly remarkably on the 
15th sheet to the 24th sheet during continuous print. 
The reason for this is that the toner T on the 
transferring material P directly contacts with the 
fixing film 21 and therefore, the above-described 
offset becomes more disadvantageous when the 
temperature of the fixing film 21 is high. 
Accordingly, in the first temperature control wherein 
the temperature of the fixing film 21 is high, the 
above-described offset phenomenon occurs remarkably 
for the 15th to 24th sheets for which the temperature 
of the pressure roller 24 becomes high. 

On the other hand, in the construction of the 
present embodiment, during plural-color image print, 
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as during single-color image print, the average 
temperature of the pressure roller 24 changes with 
120°C as the upper limit and therefore, the sum of 
the temperature of the fixing film 21 and the 
temperature of the pressure roller 24 becomes a 
maximum of about 310°C, and this is lower by about 
20°C than in the comparative example. Therefore, 
good images could be obtained without the toner T 
the transferring material P being melted too much and 
without the above-described offset phenomenon being 
caused . 

While in the present embodiment, description 
has been made of a case where the continuous print 
from the state of cold start (the temperature of the 
pressure roller 24 being room temperature), this is 
not particularly restrictive, but during intermittent 
print, an effect similar to that in the present 
embodiment will be obtained even if the following 
controller method is carried out. For example, 
during the intermittent print, the print interval is 
measured by a timer or the like for measuring the 
interval between prints, and when the print interval 
is a predetermined value or less, the number of 
intermittently printed sheets is counted like the 
count of the number of sheets during continuous print, 
and temperature control similar to that during the 
continuous print is effected, and when the print 
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interval is greater than the predetermined value, the 
temperature of the ceramic heater 20 is detected by 
the thermistor 23, and in conformity with the result 
of the detection, the changeover timing and 
5 changeover frequency of the control target 

temperature are changed, whereby it becomes possible 
to suppress the temperature rise of the pressure 
roller 24 and during the intermittent print- as well, 
an effect similar to that of the present embodiment 
10 is obtained. 

Thus, the temperature rise of the pressure 
roller 24 during plural-color image print can be 
suppressed and therefore, it has become possible to 
prevent the occurrence of the offset phenomenon 
15 attributable to the toner T on the transferring 
material P being melted too much. 
(Second Embodiment) 

A color image forming apparatus used in this 
embodiment is similar to the first embodiment in the 
20 flow from construction and image forming to transfer 
and fixing and therefore, the flow need not be 
described. 

In the present embodiment, it is the feature of 
the color image forming apparatus having a plurality 
25 of fixing speeds that the changeover timing of 

temperature control is changed in conformity with the 
fixing speeds . 
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The color image forming apparatus according to 
the present embodiment has a plurality of fixing 
speeds. Specifically, it has a 1/1 speed mode for 
plain paper, and a 1/2 speed mode in which the paper 
transporting speed is slowed down to secure a fixing 
property, the degree of luster, a transmitting 
property, etc. for OHT, gloss film, thick paper, etc. 
Specifically, in the 1/2 speed mode, up to the step 
of successively primary-transferring toners onto the 
intermediate transferring belt 5 are the same as in 
the ordinary 1/1 speed mode, but the toners of plural 
colors successively layered on the intermediate 
transferring belt 5 are collectively transferred to 
the transferring material P such as paper. From the 
secondary transferring step, the paper transporting 
speed is the ordinary 1/2 speed. Accordingly, at the 
fixing step as well, the transferring material P 
comes in at a transporting speed of the ordinary 1/2 
speed, and the fixing step is effected. 

Here, in the color image forming apparatus used 
in the present embodiment, 

a) the process speed is 120 mm/sec, and 

b) the throughput is 

•during single-color image print : 16 ppm, 
•during plural-color image 1/1 speed print: 4 

ppm, 

•during plural-color image 1/2 speed print: 2.5 
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ppm. 

Description will hereinafter be made in 
conformity with this color image forming apparatus. 
In this case, in the present embodiment, as shown in 
5 Fig. 5, four stages of changeover of the control 

target temperature are carried out in conformity with 
the number of printed sheets at the 1/2 speed time 
during plural-color image print. 

Specifically, during the 1/1 speed plural-color 
10 image print, setting is effected such that 

• first temperature control (during 0 to 6 
sheets of print) is set at 200°C, 

•second temperature control (7 to 13 sheets) is 
set at 195°C, 

15 -third temperature control (14 to 20 sheets) is 

set at 190°C, 

• fourth temperature control (21st and 
subseguent sheets) is set at 185°C. 

On the other hand, during the 1/2 speed plural- 
20 color image print, as compared with the 1/1 speed, 
the paper transporting .speed is 1/2, but till the 
primary transferring step, image forming is effected 
at a speed similar to the 1/1 speed and therefore, 
the throughput becomes about 0.6 time as great, and 
25 the paper transport interval widens to about 1.5 
times. Accordingly, during the 1/2 speed plural- 
color image print, setting is effected such that 



• first temperature control (during 0 to 4 
sheets of print) is set at 200°C, 

• second temperature control (5 to 9 sheets) is 
set at 195°C, 

•third temperature control (10 to 14 sheets) is 
set at 190°C, 

• fourth temperature control (18th and 
subsequent sheets) is set at 185°C. 

about the above-described construction, the 
temperature of the pressure roller 24 and the 
occurrence situation of offset have been evaluated. 

The temperatures of the pressure roller 24 at 
this time are shown in Fig. 6. At the 1/1 speed time, 
as in the first embodiment, the temperature of the 
pressure roller 24 is saturated at 120°C for the 20th 
and subsequent sheets. 

On the other hand, in the present embodiment, 
at the 1/2 speed time, the average temperature of the 
pressure roller 24 changes so as to be saturated at 
120°C during 12 sheets of print. The reason for this 
is that at the 1/2 speed time, the paper transport 
interval widens as compared with the 1/1 speed time 
and therefore, the temperature rise of the pressure 
roller 24 is rapid, but in the present embodiment, 
the changeover timing of the control target 
temperature is quickened as compared with the 1/1 
speed time and therefore, the saturation temperature 
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of the average temperature of the pressure roller 24 
does not change. 

Also, in the construction of the present 
embodiment, during the 1/2 speed plural-color image 
print, as during the 1/1 speed plural-color image 
print, the average temperature of the pressure roller 
24 changes with 120°C as the upper limit and 
therefore, good images could be obtained without the 
toner T on the transferring material P being melted 
too much and without the above-described offset 
phenomenon being caused. 

Thus, the temperature rise of the pressure 
roller 24 during the 1/2 speed print can be 
suppressed and therefore, it has become possible to 
prevent the occurrence of the offset phenomenon 
attributable to the toner T on the transferring 
material P being melted too much. 
(Third Embodiment) 

A color image forming apparatus used in this 
embodiment is similar to the first embodiment in the 
flow-from construction and image forming to 
transferring and fixing and therefore, the flow need 
not be described. 

In the present embodiment, it is the feature of 
the color image forming apparatus having a plurality 
of modes differing in the number of. revolutions of 
the intermediate transferring belt 5 from each other 
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that the changeover timing of the control target 
temperature is changed in conformity with the number 
of revolutions of the intermediate transferring belt 
5. 

5 The color image forming apparatus according to 

the present embodiment has a plurality of paper 
transport intervals. Specifically, during the normal 
mode, the intermediate transferring belt 5 makes four 
revolutions to thereby successively primary-transfer 
10 the toners of four colors onto the intermediate 

transferring belt 5, and the toner images borne on 
the intermediate transferring belt 5 are collectively 
transferred onto the transferring material P such as 
paper. However, when secondary transferring 
15 efficiency has been aggravated, there is the 

possibility that any secondary-untransf erred toners 
on the intermediate transferring belt 5 cannot be 
sufficiently cleared away. Therefore, a five- 
revolution mode in which the cleaning step for the 
20 intermediate transferring belt 5 is added by one 

round exists as a high level cleaning mode. In the 
five-revolution mode, the intermediate transferring 
belt 5 is revolved one round extra and therefore, the 
paper transport interval widens by an amount 
25 corresponding to one revolution of the intermediate 
transferring belt 5. Here, in the color image 
forming apparatus used in the present embodiment, 
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a) the process speed is 120 mm/sec, and 

b) the throughput is 

• during single-color image print: 16 ppm, 

• during the normal mode of plural-color image 
print: 4 ppm, 

• during the high level cleaning mode of plural- 
color image print: 3.2 ppm. 

Description will hereinafter be made in 
conformity with this color image forming apparatus. 
In this case, in the present embodiment, in 
conformity with the number of printed sheets, as 
shown in Fig. 7, four stages of changeover of control 
target temperature are carried out in the high level 
cleaning mode during plural-color image print. 

Specifically, during the normal mode, as in the 
first embodiment, setting is effected such that 

• first temperature control (during 0 to 6 
sheets of print) is set at 200°C, 

• second temperature control (7 to 13 sheets) is 
set at 195°C, 

•third temperature control (14 to 20 sheets) is 
set at 190°C, 

• fourth temperature control (21st and 
subsequent sheets) is set at 185°C. 

On the other hand, during the high level 
cleaning mode, as compared with during the normal 
mode, the paper transporting speed does not change, 
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yet the intermediate transferring belt 5 is revolved 
one revolution extra and therefore, the throughput 
becomes about 0.8 time as great, and the paper 
transport interval widens to about 1.25 time. 

Accordingly, during the high level cleaning 
mode, setting is effected such that 

• first temperature control (during 0 to 5 
sheets of print) is set at 200°C, 

• second temperature control (6 to 11 sheets) is 
set at 195°C, 

•third temperature control (12 to 17 sheets) is 
set at 190°C, 

• fourth temperature control (18th and 
subsequent sheets) is set at 185°C. 

About the above-described construction, the 
temperature of the pressure roller 24 and the 
occurrence situation of offset have been evaluated. 

The temperature of the pressure roller 24 at 
this time is shown in Fig. 8. During the normal mode 
0 as in the first embodiment, the temperature of the 

pressure roller 24 is saturated at 120°C for the 20th 
and subsequent sheets. 

On the other hand, in the present embodiment, 
during the high level cleaning mode, the average 
5 temperature of the pressure roller 24 changes so as 
to be saturated at 120 °C during 16 sheets of print. 
The reason for this is that during the high 
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level cleaning mode, the paper transport interval 
widens as compared with during the normal mode and 
therefore, the temperature rise of the pressure 
roller 24 is rapid, but in the present embodiment, as 
compared with during the normal mode, the changeover 
timing of the control target temperature is quickened 
and therefore, the saturation temperature of the 
average temperature of the pressure roller 24 does 
not change . 

Also, in the construction of the present 
embodiment, during the high level cleaning mode, as 
during the normal mode, the average temperature of 
the pressure roller 24 changes with 120°C as the 
upper limit and therefore, good images could be 
obtained without the toner T on the transferring 
material P being melted too much and without the 
above-described offset phenomenon being caused. 

While herein, the high level cleaning mode has 
been taken up as an example of a mode in which the 
number of revolutions of the intermediate 
transferring belt 5 changes, this is not particularly 
restrictive, but of course, if in the mode wherein 
the number of revolutions of the intermediate 
transferring belt 5 changes, temperature control 
changeover timing optimum for the mode is effected, 
an effect similar to that of the present embodiment 
can be obtained. 
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Thus, again in a color image forming apparatus 
having a mode in which the paper transport interval 
changes, the temperature rise of the pressure roller 
24 can be suppressed and therefore, it has become 
possible to prevent the occurrence of the offset 
phenomenon attributable to the toner T on the 
transferring material P being melted too much. 
(Fourth Embodiment) 

The color image forming apparatus is not 
restricted to one using an intermediate transferring 
body, but may be one having a construction which 
executes a plural-color image print mode in which a 
recording medium held by a recording medium 
supporting member is repetitively transported to 
image forming means portion to thereby successively 
form images of plural colors on the same recording 
medium, and a . single-color image print mode in which 
the recording medium is transported once to thereby 
form an image of a single color. 

Fig. 11 is a schematic view of such a color 
image forming apparatus. In Fig. 11, the reference 
numeral 1 designates a photosensitive drum as an 
image bearing member, and it is rotatively driven in 
the direction of arrow. The photosensitive drum 1, 
in its rotation process, in subjected to a uniform 
charging process by a charging roller 2 which is 
charging means, and laser beam scanning exposure L 
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conforming to an image pattern by an exposure 
apparatus 3, whereby an electrostatic latent image is 
formed thereon. The electrostatic latent image is 
developed as a toner image by one of a plurality of 
5 color developing apparatuses 4a (yellow), 4b (magenta), 
4c (cyan) and 4d (black). The toner image is 
transferred to a transferring material P as a 
recording medium twined and held on a rotary 
transferring drum 21 as a recording medium supporting 
10 member in a transferring part 20. The surface of the 
photosensitive drum 1 after the transfer of the toner 
image to the transferring material P is cleaned by a 
cleaning apparatus 7 and is repetitively used for 
image forming. 
15 The supply of the transferring material P to 

the transferring drum 21 is done from a sheet feeding 
portion, not shown, at predetermined control timing, 
and the holding of the transferring material P onto 
the transferring drum 21 may be accomplished by a 
20 check, electrostatic attraction or the like. 

In the case of plural-color image print (full- 
color print), yellow, magenta, cyan and black toner 
images are successively formed on the photosensitive 
drum 1, and these toner images are successively 
25 transferred onto the same transferring material P 

held on the transferring drum 21, whereby a plural- 
color toner image is formed thereon. The 
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transferring material P on which the plural-color 
toner image has been formed is separated from the 
rotary transferring drum 21, and is transported to a 
fixing apparatus 6 by a transporting belt 14, and the 
toner image is melted and fixed, whereby a color 
image print is obtained. 

Also, in the case of single-color image print 
(monocolor print), a black toner image by the 
operation of the black color developing apparatus 4d 
is formed on the photosensitive drum 1, and it is 
transferred onto a transferring material P held on 
the transferring drum 21, and the transferring 
material P is separated from the rotary transferring 
drum 21 and is transported to the fixing apparatus 6 
by the transporting belt 14, and the toner image is 
melted and fixed, whereby a monocolor print is 
obtained. 

Again in such a color image forming apparatus, 
as in the first to third embodiments, the temperature 
rise of the pressure member can be suppressed by a 
control mode for changing the changeover timing of 
the control target temperature of the heating member 
during the single-color image print and during the 
plural-color image print, or changing the changeover 
timing of the control target temperature of the 
heating member of the fixing apparatus 6 during the 
single-color image print and during the plural-color 
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image print and in conformity with the fixing speed, 
or changing the changeover timing of the control 
target temperature of the heating member of the 
fixing apparatus 6 during the single-color image 
print and during the plural-color image print and in 
conformity with the number of revolutions of the 
transferring drum 21 (and the photosensitive drum 1) 
as a recording medium supporting member, and 
therefore, it has become possible to prevent the 
occurrence of the phenomenon that the toner on the 
transferring material is melted too much and is 
offset to the heating member. 
(Others) 

1) The fixing apparatus is not restricted to 
the film fixing apparatus in the embodiments. It can 
be of a construction in which a heating body as a 
heater is caused to generate heat by electromagnetic 
induction heating or a heating member itself is 
caused to generate heat. In short, the fixing 
apparatus can be a fixing apparatus having a heating 
member and a pressure member and in which a 
transferring material or a recording medium is 
transported to a nip part constituted by the heating 
member and the pressure member to thereby fix an 
image . 

2) The principle, process, system, etc. of 
image forming on an image bearing member and a 
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recording medium are arbitrary. 

3) In the first to third embodiments, the 
intermediate transferring body 5 can be of a rotary 
drum type. In the fourth embodiment, the recording 

5 medium supporting body 21 can be of a rotary belt 
type. 

4) The exposure means 3 as information writing 
means is not restricted to the laser beam scanner in 
the embodiments, but may be other digital exposure 

10 apparatus such as a combination of a light source 
such as an LED array or a fluorescent lamp and a 
liquid crystal shutter, or may be an analog exposure 
apparatus for imaging and projecting an original 
image . 

15 5) The image bearing member 1 may be an 

electrostatic recording dielectric. In this case, 
the surface of the dielectric is uniformly charged to 
a predetermined polarity and potential, whereafter 
the charges thereof are selectively eliminated by 

20 charge eliminating means (information writing means) 
such, as a charge eliminating needle array or an 
electron gun to .thereby write and form an 
electrostatic latent image conforming to image 
information. The image bearing member 1 may be a 

25 magnetic recording magnetic body. 

6) The toner developing process and means for 
the electrostatic latent image' are arbitrary. Any of 
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a reversal developing process and a regular 
developing process will do. 

7) As the waveform of the AC component (AC 
voltage) of the bias applied to the charging means 2 
5 and the developing apparatus 4, use can be suitably 
made of a sine wave, a rectangular wave, a triangular 
wave or the like. The AC bias includes, for example, 
a voltage of a rectangular wave formed by 
periodically switching on or off a DC voltage source. 
10 8) The charging of the image bearing member may 

be done by so-called injection charging. In the case 
of charge injection charging, it is desirable that 
the image bearing member have a layer having surface 
resistance of 10 9 Q-cm to 10 14 Q-cm. For example, use 
15 can be made of one having as basic constituents a 
charge producing layer formed on the surface of a 
base, and a charge transporting layer formed on the 
surface of this charge producing layer. Specifically, 
use can be made of one having a charge injection 
20 charging property such as an OCL photosensitive 

member having an OPC photosensitive member coated 
with a surface layer (charge injecting layer) having 
electro-conductive particles such as Sn0 2 dispersed 
therein, or a photosensitive member having a surface 
25 layer of a -Si (amorphous silicon) . 



